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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a zoom lens by 
which a photographing viewing angle is widened, and 
whose portability is excellent by shortening a lens entire 
length, and which consists of three groups, and to 
provide an optical equipment using the zoom lens. 
SOLUTION: In the zoom lens having the first lens group 
LI of negative refracting power, the second lens group 
L2 of positive refracting power and the third lens group 
L3 of the positive refracting power in this order from an - 
object side and performing variable power by moving 
respective lens groups L1-L3, the third lens group L3 
consists of one or two lenses including a positive lens, 
and refractive index ndp3 and Abbe number vdp3 of the 
material of the positive lens in the third lens group L3 
are respectively appropriately set. 
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iX75^ 1 3S(^X— A UVX^ 

[ft*3S6] Sfrl5M2 U>Xi¥fi§^ife)flc{aiJjC. 30 
{ :i ® ^ { t E u > X » {||J ( c Dfl ® ^ ffej ( t f:: u- X 
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10 0 0 4] ^btw2f8FJ[iJl±Oii5v>iEfSPM:S:^Loou 
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2 6 2 8 9 7'i-<2^«i::fj:, IE. iE<7) 3 PX— A 
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tL. #BI¥9-2 1 9 5 0-§'ii2^«{;ifi. fel«^(|fJJ:«9Jl|I{w 
A, :E. ^LriEcD@W;^<D3o(^l^>-XS¥J: J9^5 3 

S¥X— Au:^X{;i:fev^i::EoJS^;^(^m3a^^@^^ 
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^ttrv^sx— ixu:xX(c*3v^-Cfi. l|3u>'X8¥%@ 

^3 i->Xp;65lE^§t;i«4-b;:^rv^SflcJ: 19. 

S2 uvX»co^ffiifid5ffi^W(cii:^c-rs*<l:<ei9. u 
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3u>xs¥^^L. ^i^>:^^m^^m^^x^m^no 
X— i^^'>'X(cjov^T> mmsi^>':^m\'tiE\^>x^^ 
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lb 1 2cDl^-ftb^U^(^X— i^W^X^^LTV^^^w t 
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l(7)UvX^®[llT**?^o IlI2-^|El4fi;*:^P^co||J6?F^ 

[0 0 2 8] m5i'X^^m(Dmm'i'^^mmm2(Di^> 

[0 0 2 9] ia9ti2|s:^^C0^3Z6-f 5^*S?l^^3(7>u:x 
XKffMH-Cfe^o Hi O-m 2{l:*:^0^(7>||lfS?l^«3 

[00 3 0] Igj 1 3 H*:^^(?5X— A l^:^X^fflV>^3fe 

[0 0 3 1] w>X^^ciIll{w4oV^■r L 1 j^:^(?:>®^;^j<7? 
^IP (^lUVXS^) . L 2tt:E(7)jajfr;^j(^m2» 
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[0 0 191 m^me(D^BMi^m^mD(o^mz^\.^ 

ffi]it:^:E i^^-X t CD® *rf^ J-tfc^ u v-XSrS-g^ L 

ytSl CO^^U>-X^:^L. fSjEU>X(Di^<^{|iJ(^u>^ 
X®{l#^^®T-^ 59 . l^iEUVXc^il^frdijc^UvXSco 
i5$6ft^^^^R 2 1 . ^Au>'X(O^{aiJC0U>X®(7) 
ft^i}£:^^R 2 3^ i^tzmZ, 

(R2 1+R2 3) <0. 15 
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[0 0 2 4] if^^i i<D^mnm^mi:^^hi oovn 

-fn75^1^(^^P>^{:i:fcV>T. Misi^{riDl^r . ttliem 1 
U>'X|¥cog: t>fe<*:{Ky (cIEg^ n^:: U >Xcr)ife<^{|ijlS.^, 
:d^^«®*-e(DSg|!l$rL, ttfsmi W'>'Xp(7)&t>ife* 
^•J(wiEM$tLfcU>X(7:)fef^:{RiJIi,^7J>^^. ^mii^>^x 

s¥oat,^m'J^riag^i^fc u^xiz^^iiijii^ic^r'coiEffli 

B$nf::U'>'X(7)^{|iJlI.^,^T'C0g§gt^L 2, tfrfSl^ 3 
^ei^ib. KII3 u>'XS^(7)ftt>«{|iJJciaB$nfcu:/X(7> 

/L< 0. 4 5 (8) 

[00 3 2] }k\z:^mmmm(DX—M.u>x<Du>:^^m 

[0 0 3 3] *IIJ£ff^^60X-i.U'>'X-C(l, 

||2U>XI¥L2. ^bTjE^O®5r;^(Om3 U>-XS¥L 
3(D3ocoU>'XS^^^LT:Jo'9. JMi^f^^^hmm^^ 
(DX-^ ^>/t::lSLT> «-u^XS¥^^itI^itTV^-5o 
^«:6«j(CJi:mi l^:/XP;dS«fiiJ(daoffi«5|^ft, ||2U 

>:^mtmi^m{z^m\^. ms u^^xa^jite^tci^ii)^ 

[0 0 3 4] :^mmi^m(0:X—M. U>X|i. M 2 U>X 
mO^m^ZX K> ^nC^ffir^fTV\ m 1 l^>'X»(^a«5g^ 
ib^5Lt;^m3 u>'XS¥i:i<t5«{|i];^f^--t7)^»l«L< (1. 

[0 0 3 5] ^3 u^xi¥(i. ^^^^(D/hMfblc^p 
Sj^u^Xco@*f;^(^ii:*c^^SL. mi. m2uvX 
S¥-C«fia$n5>^3- hX— A^cD®$fr;^^®ib-r«fT* 

1 UVXp^Wfig-r-5 ^:xXT<75lR^(7>^^^jqi 
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[0 0 3 6] ^yb, iKO SPSrm2 lx>'XS^(^)S4>«?* 
^2 uvXS¥<0#)flc{iij{ciEBUit3Rt) 

^i*^r-ml u>xs¥^m3 i^>Xi¥<!:-ctt^co^itxM 

[0 0 3 7] *:||J6?f^|g<DX-i.U>'XJi, mSUVX 

P;6S/i?7^^< ^ ItJccojEuv-X^^tL. fglE u>X(7:^$t 
®£50®^f^i: T 5/-<^;i5^fr5^ (1) , (2) ^m&-r 

[0 0 3 8] ^<4^^ (1) , (2) fi^(r^®«ft^fS^ 

[0 0 3 9] f*i, *||^S?^lgcDX-^U>^XfiJ[ii_b(D« 
3?.(lu>'X^^{*:60/hM{t:^IIl'5{w 

[0 0 4 0] (r-1) ii:^m>bmmi^-^(DmmW}i^ 

L. f}iE»2 ^'VX»^iite^^(s:{fl!ltc*w^::5g^E^IL. mum 
3 u^xs^f^^iRijic^iii-t-^^r-fe^o 
[0 0 4 1] (T-2) strismi u^x»ti, rftuv-x 
a::EW>'X<7>2tt:iOU>'XJ:«9^t)> u-vX^/i^/^ 

[0 0 4 2] :*:^0JcoX— i>.uvX}-^oV^X. ^(Om^ 

[0 0 4 3] ^c-e> a»<75je::^uvx<bi^«sfcifej**: 

m(DV'>y<^(Dmi^fim^hix^m-ei {^-ie) com 

u^^xi \<o^m(D'm^\^'y::!<mmx'^(om^M^M< 

T*Sl W^-XS^^rW^L. uvX:^flc<D=r>/<^ h{i:^ 
l§lo-CV>So 

[0 0 4 4] j^. *^e>^{::*3i>TM}:i»^ b< fimi i-- 

0. 5< (R2 1-R2 3) / 

[0 0 5 3] (5) (D±Mm,^m^^t'^2iy> 
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[0 0 5 0] ;$:^P^}^ioV^-r(i. C CD^cQ@<$:Sfi^^ 

2ia^Og?'&l^>^X. -r^^t>*>7<=^:^:757J^i^tOjEu>'X 
2 1 <J:7<^>^;^^tt(OAu>X2 2^S'a^Lfcmi^'g^ 
&t;^^iu:^X2 3 ^lEu:^X2 4^g^'g^L/c^ 
2g^^u>'X}:iT«figi- (9. W±#.lR^St5f& 

[0 0 5 1] ^fz. S2 U'>'Xi¥^g^U'>'X^2ja^ 

L. hy:/u:y h^^:/cD«7:^^-<DD£IuvX^5^{-j: 

r% DfluvXfia^(D:^^^l?^iS:*c$ii:S*(::J: t)ffiiE 
LTi/>fctt^:7UTcoMjE^. Dfluv-X^^^cottl^t'i^ 
Jtfc 2 ocoAco^^ u vXl;iJ: 5^SitZMoffi:E^tT 5 
ief^^:d5M<3:?D. b y h^>r >^t;ilteELTm2 u 

[0 0 5 2] (r-5) m^m2u>^xm'tfkhmwm 

#jfr{|iJi::£b®^rS]tt/tiEU'>'Xi:^1lij{^lu]®^r^tt 

ife(^{|ij(7)u:/X®oi£fflft^^^^R 2 1. iS^ftuv-X 
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[0 0 5 6] ^fr^ (6) (D±mm%:m^^t^yyy< 
-^tz^i^^ (7) (D±mm^m^^ tmm^'v<D$b±^ 
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Xi¥^^{|iJ(;i^»t-5*(rj: 19. >^;^--;^v'Vi5^5^i!jfi 
<^:fe#v^MiSig^»®^iJ{ziEB•r'5*^5ai3l5-5^> X- 
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